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fj ftB#tc y -X ^ -t ti K I- ^ y 4- 1 J: C^S? 2 ^ 

f$'#jffil*S BLi.SBLi + K^-r :^-)Vm^mt}i 

m'- h ifisip 1 0 a . 1 0 b , i4ipXh<y~h 

i.zmm.\t^ixxy- Me*isi 1 0 a . i o h^i^zm^n 

-ywy/^*€!f?!l^« S B L i i t/^/ ^ 7t S B L i + 1 A' 
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imi^mi] mmt, 

mmMt, ■ ' 

±1 2 ^ Wj^ <ij * -y h 7t:-/l^A>?iA ^ ill. ^ 2 

jiieig 1 . m2mmw\izmtir- i-^-ywA^viA^ 

fflo 

(i«*Tfl6 ] ±.sim 1 f6Xu^m2mM±t,zms&tsixtiy 

h ^ y 'J 7. ^(r>i-^ ^^>mf&vm t mm t -c ^- 1> is* 

[rn^^s] ±imi . m2i5xr/^3mm±.<^yr~h 
mmz Mt^ ix^'ix^r^mz^m l tz , ±sim i p.^^'I- 
fpijcT;)^ 1 mmy~ h ti x v^±mm 2 mimimM 2 $111,11 
■y- 1- ^ $ h^z:^t mt<m 3 iei!jio^ffli&tt*2S(*ie 

2 . my- h mmi-i x t<±.my- v mm 

Ti-t6;<^>) vyvvxi^(ny-v^i)K ±imi, ■ 



s? 2 ^Mi^j^^ . jbid y- \- -mma x yj^iey- h n 
y ^ m^'i^^^ixtzmm - K If; t m«E a- tmL . 

{ i«5i<« 1 2 ) ±ie^ 1 mmm^ p M-c-cti ») , iie^ 2 
Sims// n ST-*) I. is*ia 1 tm<^'^nmt.^mmm 

Mumnirtv- ¥t%b mm.mzm^^ixfz^mx'^ix^' 
±imwc(0'7'-m^ii^'txi,z. ±M^y- hmmijmm 

J;ieM!:<7)±^JB^-eit -f inc.. HXU'/ttzU 

m2TMii^mmll^mm^■^^ilX^>^i>msm 1 Km<^T- 

±ieig 2^i!$t^jffi«r^^ji{ctgigt-^m2ttjiMt 

[tmmi 5] ±ie^ 1 ft5Kf;/jv ±ie?f5 1 :^a'wuss 
i~:^(ti]-c'*ja(ctg^-^-i,^ 1 si8t , mm 1 §>] 
if;^ t'-y hii^xkmzmmthm 1 *»^>tij3t$ 

ix. 

?;>,^ 2 &m b . mm 2 &mi^)mztmt hm 2 m 
±MZ'mims^b±MimMmb<^miz. ±12^%^^^^ 



1. : 

[ii*ii2o] mmt . '■ 

y t ^ !> Ig 1 J: 2 ^^tSilMt* t , 

^ea L Tt: 'y I- ,1- lim 1 ^if$!f^!)ffiis!ifc J; l/V^ 

1 ^H^j^vo* .y h^>-;l-?±Ak %i(c. ±iem 2 
il7t?g2p.lsi<{c±S[;TlT.y I-7n-;U$:v£A^I>il*iI2 0 

±.iem wSlfi*H5A'±sc:Sg 1 . m2tP,Jij«cJE5fi!c,$fu 
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MiMM^mmxf'iX''^w^i- mti.m 2 0 mmm-mhrn 
>-^.:^'c:'i: <<:±sac>-"- hsffi*'"?- Ymzk o^^mtz^ 

m^tiXi^l:<'t^J^fl-TV'^KMt^9^>hMzt3\,^ 

X. 

L, :^'yh*-;u^?±A'tl.±iSlgi. m2^IJ^l:;M)E 

b7j:-/w±As-ff*?^v\ffi<7)igi . m2mmzM& 
±Mm~-'?-vmz, ±ie?gi . m2T^wmmmizmn 

i- 1 \^mhwxistwzmt^msmt<.^^2 2faKc^>^«^ 
si2T^m^5nSi^. ±iay- b»eMiM*jJ;vjifa:>— hm 

T , 111 flPM#<<7) >( ^ \) V V y 1^7^ -9 ift^m * ilT v> § ig 
iR'7-¥mznm.&imML. SWm*60;^^lJ hyy 

mm&^zn--%&^ mn h mta% .2 9 \,z%m.m-'m. 



v-y. 9::t tc±iei^ i -^mmm'^w, i immz j; o 

J; (/I? 2 ft31«S(CIEmE$r EP^JD L . m\m%.(r)A ^ './ N 

9 y X $ ixT ir -i^- 1 \^ 1 J; L^'l? 2 

0 V f EpSfl-r S M jRiB 3 0 tcEi!J<7):;f »lT&ttiNi*sS1i 

[ |g*JS 3 2] f(!)'iB#t: , ±ie^ 1 J: Z/'x^t /LiiSI 2 
LT , SIS y^^^ii-m^tfzi.iFH I- > -^^ 

[ iS*JS 3 3 ] htm 1 p mx'h o , -tisis 2 
mnmt^ n mxt-, 6 tmm 2 0 izimiOT^mMi^Mi^ 

izim$ixtzA^mmn.t¥t ^^tsmmn 3 4 iztm<^ 
^ iHTTh i> 3 6 i,ztm(')'^n^^^mmi'i^ 

(000 1] 

(f , MONOS?a^MNO sa^iciDit'g.aitli^^oitw 

T S« LXii? I & tfe < C t * « i: S ^-m%'&^ 
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[0002] 

V y-^'tt#tcfcv->T . ±%%.o)y 7 •< /M* 'J , . A V 

I- ( G B ) \:)±0:>'f--^'kWm-h±m^:-A^ 'J i^Xy- 

[000 3] t c: :^»litt^#(;K.x^- 'J ti. A- . 
H'>XT<?>J«. !|!it^L,«0hl/>'H-tc{4-&SctTV»?-. 

(Gb ) i:A±(^):kmm^:^i-z->-mimmcommi^A^ 

#^jif^,xt ';^OK -y S=3;7. f- fa«*^'5i^+'5>T$, 0 . 
hZb^iMMX'hh, 

100 0 4] tfz, fffm- -y h'?-^(D!K^mittt h 

0 0 M H z ) t |5l^cO»# a^jl S*^^1f 5&tt;< ^ 'J tC 

hWtr^ixi^XolzKc-oX^Xi--^:^, Zim, mmt- y 

m^iXX\-^hfz'lt>X'hh , .7-y VV'-'7h^t:>oym^y'<1 
Tt. |sd*(7jFG-NANDM77-y v-Jt;><^ U<rj## 

ai^)t«2 oo/jsecioi mtfzii^ixip±cr>mt 

[0005] ^f:»f6tt-|i#('^;>< ^ y ti . miwf t • 
mwSm^S (v?jEy-b) L/;: F G (F 

1 oat ing Gate) m^MMz^ Mi^wm^fx^^mmt'zm 

Wllt^IXt:, MxtfMONO S (Metal -Ox ide-Nitride-O 
xide Sfenii conductor) W.^iftfi^^>„ 

[0006] MONos m^-mM^^'-m i*;^ ^ y xu . 

«Wjm&±(*B^ICtB-5TV^|.M« C S i X Ny (0 

<x< K 0<y<.l ) D M'l'tT^clib yrSgfta^tg 

feus tcofrm^)^ y r 1^ 7 -y r A^'sraie^jc ( hp h , ra 
iz. mmi$tt*\ hy:^r/Mfei«ii (--tt- 1- Alexin ) 

)1(50( J//»{c , S i X N y M4'<?5-if ^. ij Thy y y'lzMW. \ ' 

§ ix 6 ttK^Ox -B^ji^i J: umrBW'k'j^mzimt 
[ 0 0 0 7 ] ^^7) h y ^^;l/jESi5(::;iFJrfl^t y -^'lift 
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C 0 0 0 8 1 S , rmMMmt^.:^ ^ V <DtM it. 

M ON 0 sai7)3^*i F trnxxy^h. 

[ 0 0 0 9 1 M O N OSm^WM^:^ ^ U Xnm;< ^ 'J 

*) . f cof^tfjicti h y^^/ui6f«M5rji'ffiVjpjs ( i . 6 

hm~2. Onm)i;>))¥< i^lgt '.Z-mi)^^ tT V> 
M&l'i 0 . 1 — 1 0 m s e c gSX-*/c-t->i-T ■> . -O 

* 0 , t«f*^OM o N o smmoy^U^ii;^ * U T'« , ft 

, «^ J 1 0 0 w s e c mmx'h h , 
[0010] m^^'h^m.^fsiii-^-x.ht-mmihT^m 

X'h h i}\ ^msmWA^i X t/(&lJ±(t;//+:»CX- & ^ 
V^. tzbiLii. f-A-^/U^-y hxl^^ hpy (CHE) 
2r V--XliAMi,viA1"S y-X-t^-f KaAMMO N O S 
h5>-i''7^^//^8fe$tl/>:// (IEEE Electron Device L 
etter 19. 1998, pp153 ) . C.<n'/-X^-A K?iAfflM 
O N O S I- 5* >• i^X ^' Tli , i))(l5«E//« ^ 3i^B* 1 2 

[00 1 1 ] x<n--^. flIjfffOjror, •^^E*<^C:HEi± 

m "Extended Abstract of the 1999 Internatiotial 
Conference on Solid State Devices and Haterials, T 
okyo. 1999, i>F'. 522-523" Tii. V-XtYVA yf^ox- 

msmu-fimxiimtx 2 f-y Nffi^g&c HEaAt 

m^'jiimzii, mi)2^^/-^y.)f.i5mz 
miz%E.z V ^■-'^ t V u 4 yfi\\,zmnt I' . t ^b^^ i, 
'■ >j j^-x 'J - 1< •• ijUz x-oxm ih^^wm < s 

^t-m^iii ijffl L/i * -/L-ax Ki-'^x'i7r>x\^^h. z<o 



[00121 

[wmmi^Lio btmm tzhtiK z<ry4i^o^ 

e H E?iA 9 4 T<r)U O N O SgiVj^lf ?gtt;^ ^ 'J T 

mfxz\,iA. 'iyu^<n%&mm-imxh'') , zor; 

-X - YVAywm&^W^irhzut^X'hh. z 

mz'isb , s ^ a^fl$(c (t I. V \- yi-x/i—wi-^mm t 

[0013] tfz. C HEfiA^fittW, m^^^^^' 
Jif^Xim^'i^h fc>^9^ilL^mizm'Su A c7)Se£^!kl' 

[00 14] ?'i{C. CHE?iA*-*tT-ii. 

mMltz2\z-y hmnm^b LX Kb-f >|Bi|i: y 
-74PJl(c|5]ii#t*^ ji^^Srff 0 V t *^-C'^ ^i: \, ^ 5 If 

[0015] *:«B«CDSfi^{S, MONOSS^ir^ffiW 

i,zm^it^ ixfz^ ^' u T h V ■yrmc^MMwm^mzm 
mm<^x-y~u yym^B:M^j:T-m^\^^mmi\i&w 

i^-tiztxh^.. 

[00 16] .. 

[i!P.fS^M?*-ri.^ci6cr)^F5] ^^Hflco^l «om*,fCf§ 

u.=f-\ ^^ji^msmM^ mA.x'±Mmmizmf^ ? ^t^^:® 2 

i«CM^tffjt;7:).i:,^5r 9 . ii)(tB$(c v-x t fztt K -f y 

t ^i- § s 1 i-3 ct um 2 ^^mmi$. t , ±m f - -^^i^ffM 

±(cgg(t'o^t?t:>''- - l.%ti-^^^A'][Mm.'imz 

nm Ltzm[^i-iXV^^M-)imz1^mit'^ixx±My-- V 

^*>6!tS!iniii*^j J; t^'/ 1 it ii,^ 2 ^ jiW*ifiStS?';^ a A ^ n 

|.llr«a^Si&"#f tmiC. IMt^-y 
li-A'y HTbI h y ^-A-nMl^zim Lit* -y h *-;UTJ> 

(0017) *^Bj5-c-{i 1 ^ t u "tA-mz ') oieisf y 

2t'-y h-Z-fe)!'. \\:-yV/-^)V'(rMiXX'hX 



miz^m itz . ±iem i mmmmm i Mfap 1- j; 

lX±ie^ 2 mt'gi'l-MiOlS 2 h S: ^ iz^-t I , 

[ 0 0 i s ] 1 t'-x h/-feyne^t<7j*i-^. mm-z. ±ie 

f> * •/ h Tj-> ;W ^ ?iA L 7t t S , 1 
[0019] tfa. *SBjr(±, Mc. Jiief-A'^vl- 

wm V - K ^ {c «ig ? ix \ mm^<^;^ tuh^ >- 
(0020] :i(riTmm^^mm?!,'immxu. imv 

^■^2itji|pv<-a'f ii|i^'fflftSfLTi'^-Ci>J;l^. v,>3:> 
t9>?vANPSk'T'{i. ><^:yyu-y:J'r^c7)l*lSBtM*8t L 

•T i7)3p, 1 is =J; 2 siJit:ic.*t L .^^ t y 5 y A^'M 
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[002 1] i(^%m<^ym2cr,m.'^szis^iT^w.mi.¥'-»it- 
mMmwmbmrmi.. mmt , m$Mmi,zmi- htm 

1 tiXx/m2T^i(^mwMb . ±Mi-^'^^ji'mf&w.m± 

- N mm t , ill b mmm±.^zWL^-f ^ 1- 
%%t^^th^-mm't^mm.'imm.mymmx'h 
g^ji^^^n^t::, 3i»-y ^*-;^S:±ielgl?^^it^^ffl 
t^^3J;t/•/^?:;(i±iei?2;F^^^f^^^l!c^5>'o±le«M#ffl 

#l?Sa±At-2.« MIC. ^C07h y tr. A' 

[0022] :i<rmit-H'm,za\,^x t . 2 1 -/ h/-t;u- 

A t . m%m 1 ^lii'vcOTf, .7 1- jf.-A-aA t , ± 

Jii;gtix/im2iii=g(C±fe*>y b7f.-;b^)$A-r-S.. 'ik 

±smnwm^^ii^x-ki^^h, Mitmz. r^.ti 
{f. Xi^^r^^)\^nmmm. ±Mmit5^v^m2T^'im 

MVX'$)h, 

c 0 0 2 3 ] *?6f!flT{±, M 1 , m2T^mmim'V- 

RS). > S)^->t'>{i, mi. m2w-mmwj^'^-'^^'^' 
</)'tiumxm&(7)m-^ (vam •c-t.^,Ha<°s±<7jy- 

tc, iBl-V- F^{ctg^$ii!t.^ * y -t^l^ar 1 mMif 

lcM1-2.tt^ji^(ci3V>T, 15|-V- vrnzW^Lfz-k 
X<7)y(^U hyy'JP.^i.znL. d-v-y b*-/l-^?±A-f 
■?.±ieigl , |g2f!Mtcmt7t^-CcO?g,l , ^^2T-W 

mmmzff\%c^ym.imwi , ^-y brt^-zi-aArw^io 
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[0 0 24] ttz. *?£aflT't±«d)AAI)#t;:, Jiie?p.l 

^-Jm^m^. ±IE^lfc=tCf^2^if.i|!»s!{. Jzisy 
- l-l&lfrP.fc J;y'±E^^- h 'mki^Lfz:^ ^ 'J 1- y V 

ML. W) {fM^f) :^ ^ U I- 9 V iyy- ^ fMM ^ ixX ^ ^^j: 

^miz. ±.iiMit5Xv^m2T^mmm(>zm-ms?:eii 
■y h^^-)im:Athi^'^i'Zii&KLwm^mitr.z 

j(^[yhy v-jp. 9ifim%^)xx\^h'm 1 i 2 it 

A^JSiS ixx V \m 1 J; c/:'^ 2 ^i;ii«^(c 0 v 2: Ma 
[00 25] jft'SB^ic, UMz^ ±KS 1 7t 

I. 

[00 261 z<y)^M^'&-mmi^u*sJ:Wi<r>m 
(waii, mmwrn^fi^^^^-iujimrmizn^ itz 
rai^fc J: umm-j^mzmmt ^ ixti . /l- 1 1 im o n o 

s-M-^ , irfWi5<o;< ^ 'J h 7 y >'x ^ -mm $ i till 

tJ^^ix/c.mi . ^2i^5MS (.mi . .^2^Mt»^) t 
FJf JE'lE, TttXtt'S. OV-6. OVrl-'(];!)a^ 

ttz. mimm.yi'e'Jhyyi^y^-/mm-^iLm 

i(f-6. 5V^ — 5. OVSrepjntl., CL<r)tt. (Ill 



V'SSlcOVSrEpjDl 

[ 0 0 2 S ] Sll , ^ 2?f:|it^|{iSl«g£Oyl|fg2r#5iflf ^ 

znzxri. zcrMmmmi'i-Tx. mi, m2^<im 
WM(^mm ¥m i >: ^- , x ;t- a- ^' - s' y b' 

X 'm^-^'V€^mx Dmmmiz h y^~)iL. mi. m 

H <7)7h-;l<<7j^gPA^l:^Jn)$ $ ilT -y h * -/L- 1 

S . 1 . B 2^JiM5!)$0«STfg4 L/^Sx .^-il^^-m 

*^^<ymwAAmm<<p^xc!'^^j:< t i,^m^-^#i-. 
im^wizninMi^Aff-nhixh . cicoy-^*'), m$> 

^ y h =7 y i^y. ^<r)L^\ MMMK-h'^i^ t < (KT-f I. . * 

:.-^Oct y izwmm^fi^^f^^im±mzmM:'}<& 
com^ . t ;i »' 2 o // s e c j^it^ , fie* 

c73|e?iJ» iiAA-"^fig^;^ ^: 'J -fe A'i: Jt^ LT 1 ffifjy.± 
[0029] —17. 2 t ^y h/-t;l^»#JiAtC^3i^(:;< 

^'jhyy 'jx ^mmtLxii. tzti iinmwm^m 

1.^2 mmzjfm ix , -^rco^crim 3 

- ^4i</)m3vm^^^-/J^MOShyy'JX 
l^bLX lis^t 5. , Z crim^kXli . MOShyy -Jy. ^ 

-'^o:,m%rcmp+^Lmith. tK^h-h. acorn 
o s 1- yy'Jyf*^^'^ ^*f-6\ * y I- Tt^-Mi.jjy^iM^l 

{z'ilhix;^ ^ 'J I- 7 y U ^ v^fiimtt*^:^S < (ft 

^' *^'(¥73E-r ^ . ^ -t 'J h ^ y i--^-. ^' f J L V >IBmE 

OS h ^y vXrfA^yv 'y i-v^t Lxmm 

f^. Z(r)fziib. Z.cr)^^^j-iifl'X'l,iMOShyy=Jy- 

i'ir)i-^\>^mmamrMimim.mfmmx t^ . m 
[ 0 0 3 0 ] iTt, m^mm. tzt mw. 1 S/tii^ 



[0031 ] 

C 0 0 3 2 ] ^ cr)yfm%it.^ ^ \) mmTli. b* y h m 
±y~.74f; (^2±fg) fcgfjy-Xlg (S?2gfM?;} fcRg^ 

mtt-^nx^^^h . ±t'-/ hjiiM B L 1 (zMiK h ^yjx 

V/ h JUM B L 2 izmtR hyy'JXi?S2 1^i)'LXm\^^ 

SL 1 izmtRhyy'Jx^S 1 2S:/M.rg»jy-x|£S 
S L 1 MgM^i'U ±y-X«?;M S L 2 WitKb ^ > 

7.^S2 2$:ir LXMV-^iSi S S L 2 //If ^S$ilT V ^ 

[00 33] I'lb" .y hJ^S B L 1 tWW-^X^&S S L I 

^<?:)fig/.:. hyy>:^-.:PMl 1 --Ml n (fctt 

n - 1 2 S.) '¥^mmm ^iX. Syt' -v M?;S B L 2 

2 l--M2n/7^"3E?iJfgSt$iiTW>|,, ^:i05lHcM5'Jt:: 
tSJjg ^ il?^^ n \m) :^ ^ U h ^ >' S^'X^ t . 2 OOiitK h 
yyi^'.^9 {SI 1 fcS 1 2, Xii, S 2 1 >:S22) 

[00 34] V-K^r^tCpmS-ri^^^U h^y^^,^::^? 
Ml 1 . M 2 1 , "CO^y- h//'7- KIgWL 1 {Z^m 
^ixX\^h. mUz. .y^^\)V'yy'Jy.9U\2, M2 
2. ••■c73:§.-y-h;^)^-7-Fj:f;WL2tCtg^$i'U ^/o. 
/ ^ U I- ^ y M 1 11 , M 2 n , "cryi^^f- h b<U 

- FjsiwL n [zi^m^ixx^^-^h o V- vrAnzWxm^h 
m^ix. mKv-^yvy.^^2\. -tiiMfRSfcSGa i 

VvyVxysx 2. -liiitRflSGl 2(cJ:0SW$ 
il, iMIR h 7 >'>'-X:J' S 2 2 , --{iiitR^fiS G 2 2 (e J: 

mmmxh. 

[0035] COMN 09.mM)V'TV i Tli. 13 3 (C 
5F-r J: r^^ . fix S U B<7)^tlj(c p T:7X;t'W//Jg 

.f?)c ^ /IT ^ ^ ^J-. . P *->xy t -VVii . 1> y^izmm^^ ^ 

[0036] m'r^ttmm I SOtcJ: »-»]-^f^ix/cr& 
P^x./l'g5^yj\ ^^^) VyyV7.^onWMM>zti: 



K32 0 0 2 - 2 6 1 4 9 ( P 2 0 0 2 - 2 6 1 5 

V V rmz n f^'^-WMrmm%\izMX Six. c; i^ 

(CiO. giJb'^y 1-iSSBLl, SBL2 (OT. SBL 
t^ie) J:r/gi|y-74«S S L I . S S L 2 
SSLfcaie) m^^^ixX\^h. Wzi-j h^SlSBLip 
ct t/g) y - .XJS SSL .btCjfi^iM 5: 1'r L T S.^c L T . , 
7-b'J.£WL 1 , WL 2/ WL3 . WL4. (W,T. 

WL.t^'fS) 'tPWSimzm^;:^ixX\'^h . Z.ixh(^:>V- 

Y S;fc w L ( i . \m{znMm%^4% 2: me^t m e l t 

WC^y l-*SSBLA:ir/-.XJSlSSLfc^FBl^7)p>> 

[0037 ] V- FJ.fcVVL^±Siio J:t/"fflS(i, :t 7-b 

ttiitca. p;r5EPH«TS'ib->/ h^SlS B L^::)i^^-> b -y h 
ny^^:;' hBCt. gilV— ^^.Igs s LCciiT^-^V-^xr? 

y^^ FSCi://?fM$iiTv^^->, Z.Kh<r)^y^9Y 

BC, sea. fztt\f. b-/ h^r^c7)^^u h^yi^' 

1 2Sliri:(-SH'^ix-(:\/^>&, $eJ^il± 
5-. b -y h rjy:?^;^ hBC±^::J*M^-2>ifeb''y MSIMB 
LI. MBL2, (l:J,Ts MBL^^^id) y-X 

3 y ^ 9 V s c Jb('CtgMi-&iv -.xaiM S L 1 . MS 

L2, ••• (J;J.T. MSL>:.^ia) /?^S!5tC. T?t7x]-7 
7i;ctc?p3jS.SixTl\^. 

[00 38] ^(TjMNOR^'b^UTb'-'fii. miftil 
J?c (b"'y h*«) i3j:6^^^2ifc3iia (y->4S) 

Six. ><^'j^;t'C:'>:(cb- y hny^^^ bBC^oii/y 

y^ h SO L/cA^^-:) 
=?y^::?^FjffiKef*^^.^>77^aS*&^J(C^V\ b' 
.y h3y:^7 hBC*3j:^/y-Xr?yr5^^^ h SCti. 7t 
t 1 2 8(ac7);^^ U -tyurfc (.cfSit ^^s»ix^/?^ <lc7) 
* e eS-^ Wicffio^i: » t ^ , 7 -b -y h 

9 "kn-^SLLf&k. ji^co y^V [) y ^' 7 7 i: X -y ^ 
y^'tc J: 0 =3 y ^ ^ b $rBrin-t . 
[0039] (5'Jb.7 MS, §'jy-74f;) 
lillsiiT'mnSci L/L^|;?ftt3 y 3^ h uy.mmt LTMik^'?^ 

v^-b/^mjaTim-C'^ ^> . ? i'ol'Z: b' V Mfc^ y-7>*f; 
//WfLSixTiD^.), MiRhyy'Jy^^Sl 1X^32 
1 /)^1l^iitK^50-^fi7"n 7 ^ (cJo(t-&M?iJ^^ y 1^ 7 yy 

X^;1f¥^ib^y 14f;M B L 1 tfzim B L 2-/j^i^>l7] 0^1 
1 2i/::(iS2 2cO(i#T\ I'Jy-7>^«$riy-74?;//^ 



I ai it<7j/>*^ (c {1 . gi] f y 1- ji s B L I j J; vsy y - 7. 

m S S L 2: >• 'J 4 1< r 5M 0 oH/^^atipfl JigT JfM 
{ 0 0 4 0 ] 124 {C . ^ y l> 7 >'i^'X :J'<?:)7- K :^fa] 

SPrii-A' , i t 'J K ^ >' 'J 7- 9 cTM- -v ^-;Uff^)iit 

[004 1] 7-;L-JfMM«±tii. hjfiSffl^ 1 
0 LT * 'J 1- 7 >'i''-^- ^'7>y- b mffi ( V- KtSl 
WL) /j^M^/XTUI,, V-l-TfcWLti, p 

S i /-c ti n A'S?ifI(.C3iA § i'iX mmit § ii 

7t--K'J v'j3y(dopefJ poly-Si) , Xtidoped poly-Si 

' KjfcW L c7)^s;)Si!^^ . -r *> 7 • i^' -if ymmM 

n mJ-UT. fzhtliB 0 n m--.9 0 n m^l^X'hh . 

[0042] t-mmm.^'i6 (t y- h tmm ion, 
rm^i^mi^z. Ji< bixi6j*)K 1 1 , m-itmi 2. y- yy 

5 n m*»^> 6 . On w.<r>^mhX:mib7^ Z.h ifX'% , <I 
C T-ii 2 . 7 n m ~ 3 . 5 n m (Cf^Jg $ ixT V > |, „ 
[0043] mm. 1 2(i. it i: it±'6 . 0 n m<?)g(t: 
i^Drj>-(SixNy (0<x<l, 0<y<l ) ) W, 
i)^tM^^ixX\^h. ^^OMfbMl 2(1, tzhtWmi: 
CVD (LP-CVD) <cJ:0#Si?ii. M4'{c^-vy 

[0044] h -y.rieSM 1 3 tl, a-ftlM 1 2 

.■5 0 , ,r £7^/0^6, \mm\mmm ^tmm ixm 

fSi^iXh. h yrje^^l 3?rHTO (lligli Tenveratu 
re chemical vapor deposited Oxide)Sf-lJ- *)W)^Lfz 

s i o- Hit Lxi:>x^\ h -jy'mmA 3//c vdt- 

!>. h -yTlM^lil 3<0M/S{i:. y-hWSi (V-HiS 

W L) ('c, C^,)7l-^ - .7n±7,, 5- PIlL b T T - ^ tttf? 

^s^^'[Iiai:«(&TI%±i'll-&?i:*^<c, &(&X'1:>3. .On 
m . liT $ L < Ji 3 . 5 n m I:i.±:^v2-1IT- h I. 
[004 5] Z(r)Xoncmt&<^):>(-f: >J 1- 7> 

[ 0 0 4 6] ->¥iz. ^mimmsijBX^Z''/- hitm 



) ^2002-26 149 (P2002-26 15 
amfk ( FiTOffi ) J; 0 1 0 0 O'C. l O s e c am 

mmz'^i^K miti^'j^ym (7\<hM^mmi i ) Srjr^ 

tJ:0afb> 'Jr3>1l (MfbUl 2) it^M^JJSAMi 
Dti. i^'^ODv-^y (DCS) tryt^ 

f&uzmti^'j'jyf^Mm^MMmi>zx'omtLx. 

fzt HtS . 5 nmffMiti^ U n yM ( b -y 7^:11 1 

^xmsj^ 9 5 0 -cr 4 0 'nws.^ a . z.ix\,zx'o. v 

-.ffi) //•'2 . 0 e VOTomS^'.)^3?V^Jr'-V 'J T h7 •y7' 

1—2X10' V c m2 c7i^jKf Jf^jSi^ . t 
tz. m-itm 1 2*n n mtc*^ LS'iaSfL.i' U a yfli ( b -y 
7tejilll 3 ) A' 1 . 5 n mmf&^ir, C^ffl-^TTtl!! 

[ 0 0 4 7 ] ir- hl:ti ( KsSW L ) > 

z<r)mmm^-iSLxm-'.>-^-}'-yi,zX1iaJLir^ . i^v^ 

ees^3 y^iJ' Kfcj: '•j^ttii-^s'it'-y j-i«s b l^j 

iL^SiJV-XjflS S L±(C\ f'y h a y rJ- I- BC^j J; 

■y hi?:MB Lto J:l,<±y-74IM S L^JTML/tft, 

^jf ^tt;< * ' J -feyi r b ^ $r ^fiE $ -tt I. , 
[ 0 0 4 S ] o^lc, 'icoX '! ^j:miS.<^T^mmiL^ ^ 'J 

11- \) h y yV-7. ^ M 1 1 \,Zt-9 atf*s-^^ 

[0049] «§a^^iSf(c. 15 (c*t J; (c, iMtKV 
- KtgVVL 1 {cp;f5EtfOt«E. . OV^HpiD 

-f.?. . 5SfK±t'>y hJSM B L 1 , JMJKiy-^^ISiVI S L 
l^ctWMtRISSG 1 1 . SGI 2(CP/r.7E^')iEmE, ;t 
>;i.tf6.. OV + a (a : \-7y=-J7<9S, 1 1 , S 1 2 

(Tih^^ Mm£ ) ^ enjn-r , t tz.: ^mtR v - h i|w 

L 2 -WL ri lzmJE<7)m^j2i<^M±M!±, 5 V 

t^mtDU, ^NMtR±K'>y FiSiMBL2. ^^JStKiy-^. 
mm S L 2 J; Li^m-M ( p •> W ) (c 0 V * mat 
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mm t -y )- jl S B L 2 J; vmMiRM V -XJS S S L 2 

10 0 5 0] >r^oaf#}A^.^ftT- w^}2^^/-mm}<^ 

') I- -7 y-J7.9U 1 1 (CJrit >t , iMtR7- Ki^WL 1 1 

epjn ? i-i-t ft m)± t J; D , I'l f -y hlf, s b l i fc j; yiii 

v-x$f s SL 1 ^-^jit riW[--WMm&oy^mhm^-^'& 

SttHs t =5: 0 . X ;7syL-^-^y >; > <;) o i: =5: 
^y WE5fSinS)?g<7)4>i'ig1iffli]lcl^T H D 7 h L -C . d Tii 

[005 1] S']t'-y I-SgS B L 1 Sr^-1-nM^M*S!lfiB« 

A*i 0 onmartm^^fzi^, lasc^ntJ; 3ic. 

4 a i: . S S Lm^^^j<r>mM'AAvm 14b n^cf'^T'-^ 
(its t . iJtJf-v ^T^/l-JBRKimij^ralc*! b7^-;l-v±A*>ff 

( 0 0 5 2 } , IB] t ro -y i^iO^t^iitK;^ * U 1- y 
y i/X if M 1 2 , • • --(rii . y- tzii ¥ b -f 

•y ^ l^tfO^JMt/?^ ^: U h7y-''.7.i5'M2 1 . M2 2 , - 

-Cti, -y-htv-xtfci,i\-i'-< y t coPbKc 5 V i Tt: 

1^ t f4 A:^(6lA^'«5«5'-|!t^^ 7^*6 , -{¥*<5'JC H E fi7.:fr 

i: Unions e cy.Ti:«*J: 0 1 m&±m<^S^^-. 
[ 0 0 5 4 ) II 1 0(C, hmJIV s = - 6 ViOi^^ 

i^^aftmst ^"'-^ b-^Scov 1^ u-f y ( s/D ) 



6V, Vs=Vd = 6V) Tc-ijUjiiEJii^ 2 0 n A/m m 
-C$. D , '/- Mtl^ 1 0 m tt^t^b, f .y I- S 0 
§ ji^^Wili 2 0 0 n A /-fc./l-t ^t;?St tev imyiSfi-Jr^ 

[0055] W±toa* ^ 3A^f Jll^TIi . S * Jl-'^ 

( .± , ct;) 7' p v ^ ^ iMIK L. . -7 - F ISi W L llc -5, 
-t: ^ ---JS LT § ji^'/- 1 ■?> C c: A'T ^ •& . c?) 

±i2L:^caA5*-^^03f»t J: -?T t'-y h OcOS 

s^Tiil/^-f h (B) gjST-Jioyi-teM'ISSa^^ 
«g4-t;HW, *»)6ff5®t'«l,^d^NM h (kB) g 

[0056] IS^^^^aiLTii, '<->-iSi^aiL^»*t-t 
^, 06{C^-tJ:3tc! $t'>y hffMBLl , MB LI 
2 . -(cP/rJg^T) F Ix-^ >-€E. t 1 . 0 V $-fcWJO 
■r§. ^fc. #)atR'7-FJSWL2. WL3, 

V -;'--^;M S L 1 , M S L 2 , J: ( p -^x/L- 

W) IvOV&EPiJD-r-l). tit, :^TW)M}mSGl 1 , 
SG21, SG12, SG2 2 5-«iSSffiVccT'f*J*-r 

■§.<, c<7)-m°.-<:-- is^ttiLWi'cio^-FtSWL 1 icfi/fjE 

co^r-F'iijFE, 7t:i:i.tt'l . 5V--2. ov^imt 

V-F'aiWLltti^^ixJt;^^'; F 

7yv.xi?Mii. M2 1. ■■■fmt^Th'Mtmxzm\::.x 

te L fil o 

[00 5 7] fg^fi, 7t-^ FFN (MFN) F 

y^-'j y^-'iJtJiitli F y^>'J y^'zr.flBt'^T^-v^yu:^ 
[Hi /';> m^x-t h t; ( c i 0 If 'J , m f n f y u 

y^'^IHT^7-o 7 S:-tgv&'*1-|,%t. ^ci: 
7CS?TJ:^'tC. JJTC07-FMVVL1 . WL2, --Ic 
1 2 V, i&r<7;±t' y FilM B L 1 , M B L 2 , ^T<?) 
±y-74f;M S L 1 . MS L 2fc J:t<fi<S ( p -^x/F 

w) tcov^ep^in-ti.. iioi§, ^tcojMM^sgi 

1. SG2 1, SGI 2. SG2 2l:mjSl:EVccT-(!S 
[ 0 0 5 S ] cnicj; , 119 t^-r J: P tc, S«BA^ 

A^'l??SfiS*ST'^).g.=^A- r F 7 y 7-{caA$ 

. jJAlcJ: &?i^'*ti0 . 4 m s e c^f£tt (&MT # , ifl- 
F y^-;F$ftf.t J; ^ ;^-yFji7v?ft'*a$ra1«0AS 

II 1 0 0 111 sec (C>t/< 1 fiTl;J.J;g5#$ ilfj , tt-Z^ Vi 

i!«7j,-ft-;FaA{cJ;|.m*T'ii, •^a^tcit'^ilw*^ 



I 



[00 591111 UC, ^^hM,mmS-2, 9nnK jr 

X mS V s *^ i U -f >i|£E V d r 6 V fc L . ^> 

mSz' 0 V > L z:^ . »l^3i^-B^ra>: >: L V vfl^aE 

7)-KT"ri» /y\ 2 0 /-i s e c r L ^ v mmi±'/p^^^ci& 

s e c 2rfflfiTVi^>« 

[ 0 0 6 0 ] Ell 2iC. 4^'hAfM«/?2 . 5^ n 
h ft 9 0 n m C7) ;< ^ . h ^ y i/'X ^ cO« # 

V. y-xmEVst^J:t/>'i-^^ymilVd^5. 5V 
m// L . ^ ^^)*^-& t) . 2 0 s e c L ^ V ^ fll: 

[006 1] hW/)^ 9 0 n m ^JSV^;^^ 9 h 7 >'>^* 
hiX & ^ t A^tjVj^ Tt: . i-^ ft// 1 S 0 n m t ft \, 

L^vmmmx'^^'V^-xh->fz. ^o^tz^sb. y-hft// 
9 0 n m tm< thzb x^^-)V'i^xmmmM^w^ 

-hft//9 0 nm(7)MONOS hyy'J7.^X\ S^^ji 
;^iSJ!£ 2 0 y-t s e c mWf^ § it/:: . 
[0062] S M^Mm. mi:^moy:^ ^ \) Y y yJ 

x9<r)m:ik-m&nmz-?\.-^xm^uz. ^(^m^. k 

ymff 1 . 0 VX(7MMtR'tjU'j)^C:><^):^yV -9m 

mmi. is^aiL.»$ic#stR7-KS8$--o. svnm 

hft9 0 nm^7)j\/iONOSg2;^^9 h^y>-A^(ci^vv 

T Ijg;^ tH L >' } I' ~ itffii^; v - y ^ H-^y ,t) 
:,ti)^m'->fz. tfz. y-M:ffil. 5V"C<^vj-K 
T ^ 7s i^~7#ffit)i¥fiffi L/^c-/;\ 3 X 1 sec WJ; 

[00631 0131;:. 7K h MmmW. 2 . 9 n mcry^ 
^9 l^^y>"x^u-)T-:5'»^}i5t4*'14S'*to «^3i 
^^XV^imm^li. mi 1 tratiL/Co C^'^liJ: 9 

1 O7T0^TOL^avfit1gEI|c7)':hG---Y y/(narrowi 
^: A%A^->/L% HI 4 ;K hu6vi:ej^-^Ii:2 . 5 5 run 



1) 92002-2614 9 (P2 0 02-2615 

#a/f^mi. :^UT^mi±^mi itntx\ 

1 s e c tm< L'^z. im-^mi. T 
xmE/ZH 1 2 i: P] t T\ 0 . 4 m s e c t 

xy^i>zt 9 . h Mmmm/Mtc h *§ t h . 

Mii^OiS^- h.m^mt mi 1 0 0 770 i ra+^^^r l 

[ 0 0 6 4 1 a/:::. r-^imt#14ii 1 x l 0^ m<^)r 

-9mw,x.'ikXS5X:. lO^-^mjlLfz. 

[006 5 )W±J:9. y-hft9 0nmt7)]V10NOS 
ixX I ^ 6 <! t r mir^ h r t ■/)'^X ^$fz. 

. [0067] m2mmm 

HI 5ii. SI2||/iW:5@.W^-2r>^g|V-^^^ 

TT^^^s^mxhh. 

[0068] :i<7)W-nmt:^ ^ 9 ^MTii. N O R^;< 
^ 9 Hryl-?' b O^g-;^ ^ 9 -tyP//^ ^ 9 h 5 y S^*:^ 1 
(iTm?ilTV^^->. 01 5iz9jkirXolZ. ;>(^Vhy 

y iyX ^ M 1 1 - M 2 2 mW\\t ^CffiS ^iX. Ztlh h 

^yi.vX^feW7-Kf|l. e-y hJf;ioJ:tA''5i'gtSy-7> 

Jg-t^v><^ 9 h^yS^'y'.^^'lVl 1 1 hXV^M 1 ^cr):^^'^ 

^ y//t*-y MSB L 1 (ctgii^^ti, #y-7.A^y-;^lf; 

SLl Wg^^flTV^S. fsiafC. b^y h:*r|S)C|I^tSt 
a\:^'1^9 hyylyX9M2 1 ^3 J: t/'M 2 2^7>^ F 1/-^ y 
//•h'7 hJf.BL2(CtgiGSiL> ^y-7.7!?'y-XiSSL 
2\:Z\m^ixX\^h. ±fz. "y-Yl^^^zmt^^hy^^ 
^)Vy y-JX ^ M 1 1 >: M 2 1 h //y- 

h ^ y 1^7. M 1 2 1 M 2 2 c?y^y- V //V - KJIW L 
2C^g|%Sil*(:i»-l>. .X^9 4::/l^ri.-Y^*rii, ZC^) 
J: 'J ^-LvUdSiri J: U-^Jlfm^mm 9 ^ iir I ^ I) o 
[ 0 0 6 9 1 ai 6U. ^2^Ste?f«fS^>fiSMlBN0R 

[ 0 0 7 0] cl (/Yi^m N O RS^^ ^ 9 -tr/Ur 4 XU . 
Ill 1 l\z^.tX :j tc, pS-t-'3f*:»mS U B ( p ^x;t' 

T h ^ ) <7)S I- 1- y f - ^ ^cts L o c o s ^ y Z;^ t-:? ^ 

I SO{i. 01 6^5^-^ J:3^'C/t' y l-:^f5J (01 5^; 
1. VVL2. WL3. WL4. -"ifimV^WAzm^-^iXX 
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ho 

[007 1 ) m^-mmm i socr)f^\wwtm)m 

JiSCfc V . -^7 - Mlc7;)gtRg:7./^^7> (c . SIS s u b 

li. ^<D±^^j)-^-v:f7^^ (HI 5<7)t%:^fp]) icim 

( 0 0 7 2 ] V-- K|?cC0Jig|5Jo it/lBilSJi:. Ifefi/iTii 
hiXX^^^h. ^tch%. y~KI?:WLl, WL2, •••cT) 

^':^y^9V•^^ -)vm^ U-^ixX\^h. 
[0073] y-x:^|.ifiWfliSS ±7t{± K 

D (c-gpfi^ I, J; f, (c . S es-^ 13 y :^ h Ti-. 

h ::? h B Ci^ J:I.^'y r? y ^ :7 h S 
$ ilT V ^ I, , C < I i?> a y ^ :7 h B C. , S C mi^X^^t . 

^^y-yz'B^'^h. zovct. \^iyxYn^-y^u 
(n\^'>xvn^--y^'7X9 1 LT i-' s>'x h } y 

HcOt?««*:lt:x.yf»y:^lc i Ol^^-fS. iiKc J: 

[ 0 0 7 4 ] 125^ Lts:\^mmxQ y9 9 vwm<^mm 

■n^myy'k t^ixx^^h. o^\mM± r . f y b n y ^ 
hBCiiCt^fiJ-r^t'-y hJSBLl . BL2, -"t. V 

-xzi 1- SC±(::tift4tay-74?;SL 1 . • 

[00 7 5] ZaymmOVJ^\)\^y\yA\t. r^^^f'v 
hlfc^/c{iy-74«tc*4-r^3y:$^^ hJfM/j\ |&fl 

'^ziy^ 9V^^-)vams^>i . rv'^'(^mmz^ '}3S^ 

$ii^>. a&S^3y^^f7f.-^;l.c7)JE5fi)cT1i. 
i-SS S /L^ii F y^J.iM^^lifiDi?)a^,'iijln//^^ 



y99 VSCcmmi. ZKD^^A^^ziy^ 9 

mix. ^<n\:-; v-n^mA%miB.^^Atyzyy99 

V'A'^--}Vay)%mzl'om^hix^ ^coif. vy99hm 
[0076] f '/ h Z}y99 f B C S y — X r? y jS? 

^'hsct. 7 - H m t (^Bmmtm^^x h h . ^^^^ 

( X v-f A' .y ) 5:^-7 -5 }^itt'C-»;h-< K ^ '^-)l'm^Mlf 

my{ii^ixh\ ttz. \^ vV^y^ 9 hhcty-:?^^y 
^smm ^ ^ 9 ~ y ^ y l t w^^i ? ^ ^.>^ . Stiigiii}t 

%f^mi)£ts:\^:zht'^h. '^iii^ffiMr 7xyNTaHr;^ 
[0077 ] m2llttffMW^>^MON0SS^^'J h 

vyvy.9 (rm'^wmx . WfWj:vm\m i 
ii'y-mmx'mtt. 

[0078] .lcr)J: ^ ^ »J h yy'jy.9<^m 

D (rmf^^ 7- H'^cc7)mac^T ^ <! t ^ 1 ^tm 

mti^^^<m^j:i. ^^tchh. mimmmmtmmz. 
m'T-Mumm i s o , Ymm i o j:t/^ h 

[0079] my^X. 01 7(73;^^'J t:;l/Tl-^fl4itt 

i'htzi^iz. ^A Y^t-Mmmtthiz^&^^-i 

y9 9 Y:^-^-.flzm^^l. ^^m^::iy9 9 Y:f^-Mz 

ommi-lv-^y.-hiu Yi^A yT^WMms. d± 

^Cb"'y Yay99 YBC:^5Xt/V^Xoy99YSCr 

jfM L-i^ct^ , jfi'Wtc j35 tTff ') ^ \^fzm 

[ 0 0 S 0 ] ^ 1 ^tem^Tli. S'Jb- S B L ,13 J: 
I/gi] y -745 S S L Ic iitR b 7 y y X ^ J- L c V- 7 y 
y:7.^(7)y-.7. • Kl/-Yy^m^m«CfSgL7L%.*ll 
*S?B.^JT1i., % 1 _^t£?fl^JT-^iJ f -v S-^c S B L i-3 J: t^^ lij 
y-74.gS S LtlfSiSLTtSffiS: . t^y NJfcB L:fc it/' 



mtmrn-mi^, ifMihxvm 

[ 0 0 s 1 1 'Stb, ^mmm^o^M^t tx. v-zm 
i5 X If/ ttiii f •/ h m t- m 1 mumm t iz 1 1 ¥ 

mi^T^Wt^^iiH-^' 'sll^ L , 3 2 1 2 8 l@<?J.X ^ U -t: 

^ /immzmm^ ■^■^zm-kr- mi mmmm t w\ 
[00821 ^3 mmmm 

\y-immy$imi,zmth. iii8(i. ges-tsffifcte 

0S¥ffillT-cf>.?.<. 

[0083] i c^:) N O RM-I:;UT U 4 Tii, n 
^3:.)V0:>^^\,zm.^^(^ hL- ^-^^TtJi L O C O S ^ t' 

«¥WT6t«« I soA«^raiiT-t"-y h:/r(^ (lli SCO 

ICSES i IT V>-?>. ^l^:»?,lieftl I SOlCtJ 
fffflSzL-C, #V-FilWLii-2 , WLm-1 . WLm . 

tt. m\tcmmm.tmmz\ ^^x-^j^mm- ^-w. 

[ 0 0 84 ] #3g^«-?iKeS«l^:)rai!ii*i«7«Wli(cfc 

V->T. ^V^]-^<omB[P.'<.-:7.\,z^ Mxti'nM^laea 

mnWMD tti^^mzm\s.^riX\'^h . rff)v-x^^-;^\ 

h'*tB] m\s<r>m-)3^) \,z\.m=r'ifimm.mi soco 

yW^'mim&D\i. ^<^±.^ S: bWM.<D\t h':>t izm 
( 0 0 8 5 3 #7- \m<:>ymm.i. -9-^ h'7 *-;l- -*6f« 

immmDtizi^L. t-y hmmm^oziyf-^ h~y-- 

iih. UA^t. ±ie7'o-fex(±7t l--?;7,^'7J''^Wi:^■ 
•&, Ltzis^':>x. ^izot'^tc X. 0 izy ^ y^T-mmms 

b Ki--^ y'T^mmMD<?:)t.t^ ■^'\=mwm~^j:±iz. 

^&tfziiV-^xmiii^^i^)::iy:77 hJt-'-fi-ff)i^^^ij 

-11*6-Ci^-t4-|., ij'c, iiie^y^'^' h^-zWiy- 
J^-Jf^M^afeii s t V u -i y^^rn'mm d <7)mmizM l , 
i.i(,m±W:cr>^p^z^Lx\-^^. 

[0086) x<y)±XVv h:fjii^lZ&m&ixXV^h 
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-7451SLn-l . SLn , S Ln+l (OT. SLtHK) 

I so±t v-xyrMmm&s±i,zm7Lxmm.^ix. 

±le y -X Iglf^cT) ay;?;? )> Sr:ft-tr, Til 

<^)^ y - 7. T'ikwm s (ctgig $ iiT I- ^ ^ . y s 

LJiWi. m2c7:)Jf^if6$Sfl{^^r-/^LTt•"•y b'igBLn-l 
. BLn . BLi.+l (ly.T, BLtaie) A^WbKIST- 

idis; ^ f lx V ^ , c?:) f -y I- 1« B L (i , mmmiriii'^ 

C 0 0 S 7 ] ecu 0 ^tMco-tyW^rf'-y-CCi- Jtid 

t3t J; y-;7.;fji|iifi!i^i,^s t yr-mmn. 

Dmm¥-?x7^h-^<r.)ws^^inz< < . ttc. f 

[ 0 0 S 8 ] muM^ 

y-XlfcNOR^c^j^T^if^tt;/^ 'J^SCCM-r^o 01 

9 (i . {SiStgitN O R mco^ ^^)'^)V7V-i llSfiEar ^t" 

[008 9] dc^^tU-feyp-nx-fTii, H.15coJ;5 
<cy-;',|fc;ii*:«'^$nTib%-r, *3i/t?;h.Tt^§ , C 

^fc-d<it -y high LTMfii:-^".&, L:t*>-:.T, ecO;>< 
^'J-feyUTU-^T'ti, t'-y h:fe-[6]c7)Et§il±:^-C "b'-yh 

■*r ^tybJfcBLl— BL3{±. 112 OlC 

(iijh' y hjgSBL 1 . SBL2. ••■) H^tL^^^ 

h' -7 I- r? >' ^ ^' h i- ^> L T :§-I'J f -y h S B L 1 , SB 
L 2 . -liZmm^iXtz:^ 7)Vm% (±t'-y 1-MMB L 
1, MBL2. •••) bti'C^tch, Z<7)y(^0-tll'7l^-^ 

(^y^, m 1 --msmiimpM)^'^:^ -^'iTiy-i x o ^^a- 

10 0 9 0] :i^mmmMxu, immmxm:-.! \- 

%% S B L J; y gi) y S S L (C (SSi L SE ^ . ± 

f'y l4:fcMBLBj:?/'±y-,Xj?;SL(CigtHpiD-t-&. 

ih^h'. WMthX l/iW* A^Tsitg t I, „ h- 7 >• V -^^ 
T'ft 0 . c: i T-iOSiBBti^iirr . ^S^^tStli! N o Rffif 
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Jffit^^. LA>L.. *l6Hflt-(±. y-XlPJlt y(M 

S t if;^ ''o , ^7 - 1 ■■ -nuz \m L /L-#iMtR;< t h ^ 

[00 9 1] %'b%\m m 

mtt, 0 2. Ui , 1^ 5 »fej^.«(cfS*5 1. j< ^ 'J -b ;ur 

ssum , SI 4 ^Mms t is)«x-<t) o n i 9 bmm ^ n 

[00 92] C<?);<^ li-t/L-TU-f T1i. 02 lcOJ:d 
T'y-;^.^ (4y-;74SMSLfeJ:tKliJv-;74llS s 
tMI soli, gilffc (ai|t'-y 1-ISSBLn. SBLn + 

ifc<tt/i"jy-x^ssL) s^zibizim t:>tix\^ 
mmm± tmt h t mi-Mimm i s o A^-^i-^^r < . 

-ecOTJ-, ^1— .^3Stefl?.«<7)>'<^ U-fe/l'TU-f J; 

[00 93] ^HifeJf^Sl.Tii . m 1 ^Sjt-JTJpJt'Si] f 7 h 
IgSB LtjJ:yiijy-.74«s S LtC(siiL.;tSffi&. i 
h' -y N ^ M B L J; y'± y - Xig S L ittC EnJof - S , 

:?'izi3nh'Kmcr>rkA^cr>^ix1jiim 1 HM^.^t mm 
C 0 0 9 4 ] 2 f -y h/-t;U«# a^^tjaL^vrlH 

[00 95] momiMM. 

y-x|gNOR?gi7):^»l6tt^^!n~M-fi>. ii2 2 

tc, ;<^:'J-b;UTl/-^^34-t:;l.'^V)[HiffSll^^p:f „ ^- 
(00 96) 112 3t^K^.^t»J h^y'JZ:^^. ^ff) 

y- h»sff?A>, gijf ■•/ i^^«s B L i hmm 

■ 1 0 a t . iJf -y B L i + 1 il|60y- b jE»li 1 
0 b t A^'^>m$ilt iSj^r^- htmW. 1 0 a , 1 
0 b ii , f-^- ^-A4'*5)I±^0^Jii^Jg»/i ] 4 rJi^Xr 

^PaWtc^^Siitt^^. iiB)y-l-*£«l Oa, 1 0 
biix^ixtK m 1 .^=Ste}fi;?J(cJo(t^. y- hj&^li 1 0 



a{±, TJlA^'ilit^. *l-^*6f|)il la ( FN>y;f. 

ji-mw.) . Mitmi 2a. h-yrmmi sa-^'^m 

•sific. *bA$£s;f,i lb (FN^>■•^•-;^a-^tM) , 
12b. rje^BS 1 3 b $nT V ^ 

?i, rni-/.jtjSP:i 1 a. lib. M-fMSl 2a, 12 
b . h -y 1 3 a . 1 3 b -?-iX-f llti , ^ 1 HJfe 

ff;5®t^:fc(t.&rKN.A^f|Jlil 1. gffil2. h-/y:i^ 

1 3 1 i5]«^o«iHi, )i^.WT', nm<^)mmzx 'om 

[ 0 0 9 7 ] C i T\ y- hfg^il 1 0 hcTymtm 1 2 

b ^^'{\t Lfztmi "% 1 fiJ^R 1 " , y- vmm 

1 0 aC0S«l 2a$r*'Dt Lfc^HSar '•Sg2vIi^R 
2" . mi.W\A%fs^ "m3^.Jl8R3" fcV^o. *^ 

ji!i^?.i6.Tii . nmrnm^i ( ^ + u r h 5 y r > <:o±^j- 

^tUsg ( ^ Hl«jR 1 fc i y'l^ 2 MiiR 2 ) A^'^PalWtc 

^a-fi^ix, -ec'^raVjpii^ (P3iiis!{R3 > 
[0098] zffMmffiWi9'^h^. -e<7j-oii. 

h tK mnsm'r'Z'h -& ^: U 'b 5 :^ 9 

(^ilAHZ.. L $ t vjiSff**— M O S h 5 > i^'X ^ 

J: ^) f-A-^^/t-tf^O N/O F F*»$iH5ilT?^ . § 

[0099] My- 1^ mm 1 0 a . 1 0 b raioTe^tM 

1 4«. ;t:i:-t«CVDiS{CJ;*?iEML/cg§/ti/y3y 

1 0 1 00 ] zff^y-hmmmmm(^m^f)imiS.i7m 
mm ( Fi^hy:^^>vmitm) . mim. h-zri^mm 

m i -^x -y y^iz X 0 ^*-r :iiUzXD. V- 

vkmmi oa. 1 ob**srBTO<c:»-^LT^iJ/!)t^^i 

y Jl -y f-.' N -y ^ It '3 . L T , y- b jeif 

Mioa. \ Q>h^L<n'mmmi^^ix. f-vwm 

10a. 10 b VmmW. 1 4 T-IS^ TtSP^c- X -y 

ys- .y ■!/ s (fitt ^ t . si^y- b wkwrntt^-^^-f 

y-MeifUMl Oa, lObilCTi/^tx 
'y f-y^^'X h -y^Nm, tz.t Um\ti^ 'J 3 yiM^fi<ff^ 



(15) 32 0 02-2 G 149 (P2 0 02-2 6 15 



[01011 -y^iz. ^OJ: 3 ^ V 

t\) hyy'Jx^Ul 1 . M2 1 , -"i:imzimth. 

112 4 (A) (i. m^]i^m<'}JUTxmj^^fi^-^^-t 

mm. 112 4 (B) imt'iimiiCf^i-^tmT-mm 

■^i'¥s:^^tmm. 02 6 (A) im^^w^^T^^m 
i^^myntmsm. 026 {b) mmumm-.m^ 

to 1 0 2] m^jlMi. {ZZXU. W 

L 1 ) tc5i^&;>< =t U -fcyHc^nt LM5iJ(C-JS IXHo , 
0 2 4 tc^^t J: ^ ^^'J h^yi^^v^'iO^l . ^2 
^lilRl, R2(7)i'^A,<cS^ji^?^&<f-5v!/HcJ;r.-C, 
h/ff;S B L I . SBL2. •■•fcJ:Z/"§r/-74SS 
S L 1 . S S L 2 . •••cr)|Sa;Ep.j!D<:0lx.StA°;5'->-ti^i«^ 

1 1 (^M 1 rUsSR It, ->< ^: U 1- yyJx ^ M 2 1 ct)!^ 

1, ^2 ffiiiUR 1 , R2tlt-^' h *-7t-aAa'fi 5 Z 
ttL, -eiXtc^fttotXSiJt -y MISBL 1 . SBL2 
i:ilJV-XlilSSL2(C, FJff^iOIEmE. /cfcitfS-^- 

^ >^ 0 tfOgiM. C C •C'tigiJ V -.7,^ S S LI 

- MSiWL 1 tFJr^EcngffiS, /cfc - 6 V^mn 
I . ll!j<:7)^N^jMtR7- HI|WL2--^WL ntcrr.^cO»# 

w) tov$:cn)^n-t&. 

[0 10 3] zcomt&^^i'i-T. m^&^nm^7<^m 
(cfc'pjH^ii/L-mmffitcj; '9, pmc^Mmii ( 5-6 v ) 

*'HPiD $ ilTtrgiJ b' 7 h S B L 1 , S B L 2 ii i i/Sfl V 
-Xil S S L 2 f ^r-t n A^'iiv 

JfM«isK<554i*gP(8i|{c^^ K 7 I- LT. -ec fttfr^Jfl 

JSS. t 'J b 7 >->''-^:? L v >(iimEA\ miMMo^ 
Vthe 2. 0-2. 5V*>^fjSTtT. eg^M^J 
Vt.h|. (go . 5 V) t^ft-ri.^ 
(0 104]—:^. l^jUJ/^ff ^: y h7>'>:X:?'M 1 

2. 2 2. -Tii, >-'-hi:y-7.S/LiiKl'-^>-ti7) 



c 0 1 0 5 1 zff)m% ^L=h.-nmx'\i. mM<^)%^tm:)i 

f^n b ^ixn 1^ as - at -5. i^.:*'.) , :f;e?i5<7j c h e a a* 

t m2 0 usee VJ.TtVt^X D 1 my±m< , 
i/c, C'':)St'ji^'Cii. S'Jt'-y bMS B L l i^tn 

WPfkmmm^i^ffMm^x. siiy-xjas s l i sr^a- 

JsSAfIS 1 mMTi 1 t.tz\m2WMR2t,zm.^^ixhtz 
[0106] $ (i> tC, S'JJfS B L . S S L^cOEpjdPmii 

\'^x"<.-'j'mTh?*-^^x'^ h , ^^m.. ±M.Lfz\ix^ 

*(7)eS#t J; T t" -y b Sfc 0 ^O^g'. ii7>m»il*%jt I ^ 

< ^ 0 . $^*<75C H EaA^rs^T ti 1 b. 
*llffe/f#JTli 1 ^□/N-'f |> ( k B ) i ^^acA^ 

[0 10 7] m.?).]&LX'\i^ '<-i^'|!;^ttJL a:«*t-r 

. 2 ® Ist R 2 to f -y b ^ iS;^ tut « & , la 2 5 
'( A ) kZTVii-X 3 (C. giJt'-y i-t^S B L I , S B L 2 . 
-lZfft^<r>}<\y4ym^. tzblMl. 5V2r6Pi!)DL. 

li)y-74SssLi . SSL2. -axv^^Mzovi 

EpjD-fS.. ^i^c, l^iSjsKV-HiSWL2, WL3. •••(3 

tblir-h^jE. /cti.(f4v$-i-:p.jjo-t&. Z-MzX 

, V- KtgWL 1 \,zW^-^i\.tz>>' t U h 7 y vX^* M 

2 1, ■••c0.^2i[«R2*^«^ji<;^-1t^.c7,)t^^^ -etO>< 

mc'}X'jizifdtixm\L'/hifSL%Ktf^^\tti>, « 

2fill!!«R2-//*l'3i?^m«.Ttt->.\><-?r'J hyyVy^^M 
1 1(±, LI'C»ttmE//»vviiT'iS:)05l-7.1jySa:*Kl* 

-rs. -ecoM- nyLtz^i'^^iVyy'Jxi'-kitLxr 

')^^—-J%mifV-xmzrmxtzMy^y NfIS B L2 

[ 0 1 0 8 ] i of, f-+^>ynt'ifeSi5tcM oshyy 

'jx -9 //'dT t 1 mmmmc^) \--jy i>'7, fii it , . 



( 0 1. 0 9 ] -^mtmrnf^^ o^z^^^^a-^^u (ii?3 

^KJi Fi 3 ) C M O S h 7 y i'- 7. 9 tm^k S ^Jt ^jft' 
(illlEVth(Mns) A\ /ci:;iao. 5-0. 6Vg(glc 

& fc . MO S I- 7 V'JT.'^ff^il y h5r7 L U 5 y t L 

Ji M O S N 7 >- i^' x ^ c^j) L * I -> fiimEEHi'l til 5r JB L t Ut^ 

CO 1 10] >Bi(i, ^rV 7r-Y KFN (MFN) N 

^MiPhVi-^'&X-tl^ C: tc J: ^Kf d „ MFN h 'J 

26 (A) (C^-TidtC, ^-CiOV-K^lWLl. WL 
2. "-{CI 1 — 1 2V. ^Tf5lilb'-y hJ^SBL 1 , S 

BL2, ±-ctosijy-;^js;ssL 1 . ssl2. - 

[Dili) ^ixlcl 0 , 026 ( B ) ic^i J: 3 tc. 

' om^^a Ate i 0. 4 m s e c sit t T (KM 
ralvOAIEdl 10 0msec \,z'^'<'m\:)±W6^ivfi, 

[Oil 2].y.±«off^S'3i<^, if^f^tHUBiy'v^'i"?).^ 

l!3 J; y "J - F T -f 7. -y#14tcP4 LT . T- ^' » 1^ t.© 
z. 1 0 7?I11W±- f -^^ 1 0^. [) - Kf 7. ^ 

5'C. 1 OiF-<^}1.1Uc. 

CO! 13] ^^.immmm. 

CO 1 1 4 ] 112 7 (i. ^7|^JiEm'.(Cf?=|,,Xt'.i-tA' 
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f y h :/j itn ^. ^ \) h yy'J7.^Mi i . Ml 

2 . •••(0-:/jc7)3 y 1> D-;l/ir- 1^ arS)itSiffu-t*fliWll 
mc L 1 a: fl!!i^r<7)3 y h a-;U^r- 1> ^itjg^ggjj-t |, 

mtmc Lib. (i!i(7,)>jtc:JgLf 7 i-^rrfiitc)i=a-^><^ 

I) h 7 >-v='7v 5' M 21, M 2 2 . —ff)—^cr)^ y ]- Q- 

A-^'- 1- ^^)m^tmmWiC l 2 a . y 1^ 
a-fWr-^ h ^itimmtummc l 2 b , ■■■mai- 

CO 1 1 5 ] ll27(ci3V^T{i, Mi'IMSA^'^A- .^-/Ufflj 
v-'X :7 S: <i $ /CrPlffllCC M O S mM<^Mm Vyy 'J 7. 9 

■ims^^ixx^^h . 

c 0 1 1 6 ] I12S4C, ^I'mmm^z.wh v^yyjx 
1 . a« 12. v-v rmm isit^h^h y^- um 

• A^^X'ciM^X-^-MzWk^ixX^^h, 

10 1 17) — vvyvx^cy'i-^^^iv-h^ 

Pfllic7:)Si]t' y Mf;S B L i . S B L i + 1 ±(C, jMtK h 
yyi;X'9(r>f-VmWi\ 6 a*%^B!t$iXi:v^.&, 
«oy-bJE^ill 6aJitC, ha-;U^'-hCGAi 
JfM^ilT „ 3 >' h a-;L-y- h C G i: M;ffi 
1 5 t«i. 7.'<— 1 6 J; O'T^^'-^^ 

[01 IS] z(r>y»-^\) hy y=J7.9comss.xn. fzt 

hJEaSi 1 0 1 'f- 1 5 fc 

tc, y-hS'6ii)ll 05r±l;6''3)TODl-t^„ 

tc, C;w<^-y2:i^-l-»6»P.l bacSd, 7>^- 

^f 1 6 b S: hJ&*M 1 6 a i 0 S < ^.i^^ 

ti . ^ ''r. [sifi (O'ie^ili S: Tl Atg L t it . S:^rttx .y 
^y-yth. cmcjto. M;ffi<?3lsiiMlBi|(c7x'<.- 

-^■•if:**! 1 6 b mm. $ <i . n y 1^ o Y- h C G 

. t^-'S-.irSHitttEfSL-. C(7>»tl)li'SI:'Jttx.yir-y7- 

C 0 1 19] CiOct 'J L-Tf^lii^^iLit 1- 7 y >-7.^c7) 

m.xh ■& . L , c 7 ■mmmr^-^i . t- -y i> 

■ htzih^ .X t y b 7yi/7.^<7).^ 1 ^I/sjjR 1 . .^2*11* 
' R 2 (CS ^ r e a A'S/j'ii , iiiR h y y 'J 7. soo 



b"-yh^ftBLl. BL2. •-•fi^r 5- 6 VczrlEE 

'^r HP an L T i^i ^ , ^ :?f 9 m(r) 3 y l- a 

hcG^^'A, iHjRy- Kfi ( 1 5 ) hZtmt 
<rinMS.tm<r)^ y \- ^-ji-y- h c G mi . n gg^ 

fp D 'fs^lkm yts:h.. Z(r)yt)\y Y P«1 h v ^-)V%% \z X 

< . L ^ iSjKc 1 K^'fS-i^ ST* ^ ^ r h ^ V r 

r , S § 3i^-1fcS O V t hp ( ^ 0 . 5 V ) (cSr-fbt- . 
[0 12 0] --n. Sea;^/$'4TV^;^c<^rVUSJjOr?>'h 
n-;l/y- h C G ^ . 0 V ^ fz.\±m< 5 6 VgJ^(7)IE 
€E$r t'nW^-> o y h o-;uy- h C GT^ riM 

[0 1 2 1 ] zom^\xmy'^x%t^ ^m^-mmmtn 

[0 1 2 2] IS^HiLT-a, ^->'i^^a:lL^2*fc 
1. 5V, y-XiffltCOV. ^UTy-bfc4V$:Epj!jn 

1, BL2, •••) f^^v-\--r^P^zm^%\^.fz2^^\)'^)\^ 
mn-t ^, t . 1 . 5 V ^ mm i tz^Mw^ < e h m ) 

T' . —yjc^y ^^ ^ 'J -b/l ii , r? y )> D jr- )^ C G ^ 

t> . 1 0^7;if,;^Aai tlbl^T- , 1 ?ijr t IZ L M^'^Aili^^ 
IglflUSRl . B2m*R 2ir)i^;v.aiLt'2|Mlc7) 

[ 0 12 3 ] miii. ^lisit^mmmmstnm. 

^"r ^ 7 - K F N ( M F N ) h y ^^U y9"ttzl±mm 

h y^- \) y/3rffluTi^A^;r-«;^:tiH^*^':^ 
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[0 124] msmmmm 

[ 6 1 2 5 ] 02 9li. mS^MJB8fiCff.'?..><^'J-te/l' 
1 , W2; -t1g8S$fLycMOS1f)t<7JjlifRl-^>'>''-^- 

h =i: -T) T « '3 , -^tOMliRii^'i-U-. y-l-//V-lf 
ftiJfJJSIlWC LI, WC L 2 , :-l,zmm-^ilfi^ tVhy 

( 0 1 2 6 ] 03 otc, msmmmi,zmh h y wy. 

»® (02 3) tl^-th^yj-'Xif^JJiStJt^^i:, m 

1 -15 3 R 1 , R 2 . R 3 r i: ^r- N itH^^'ii^SSE 

St, h lis 1 5 1 Jel?;»-Si $ ix , f-v 

h C G i ^r'-^ b Jg^f 1 0 a S yL'ti 1 0 b i: (7) 

[0127] y i- 7yi^'x^'(7jri.^ i-p,^^f;5)i5c^ 

c^-^ij(c*> V ^-c fd: , fzt y~ \-Mm l 0 1 3 y 

2-9<7)3y ha-yl^y— SGGcon'^S' — y - y:?-o^{c, 

l-jfeiiiK 10a, 1 0 b ^-JS L-CflDl-f ^ . 
(Cj: 0 . ©Ib'-y hJgS B L i lit . Sljf y hfSlS B L i 

+ 1 (iicSraWtcij-Sf L r , 2 3 y I- D --yj.y- h 
C G t y-- VW^m 1 0 a . 10 bcr)a®A°:J'->75«'f;? 

h mm 10a. 10b cr)mmy<^- ym^z , ig^^ i 

Ity-h mii 1 5 tixlX '} lcff5R)c ti I . 

[ 0 1 2 S ] zcoX o iznM^ixfc.>( =t 'J h yy>-7. 9 

^ilfzUOShyyi-'X^mM^tlX^''^^. Z<OM0 
Shyy>y.i?ff)t^^'^^1i.&t. fctUiO. 5->- 
0 . 6 V{c|S5e^ fa-. .4/^, f-y hIgB Li. B L i 

>f y°<r)y~ h^imm 1 0 a . 1 0 b L-C 3 y h 

a -)iy- h c G mm. ^n. z tiizx D^'zohy v 

( 0 12 9] .I<0J: 0 t;LtffM§ii.it V y V-Jx^cn 



2 bIM R. 2 icf % 3i/A 2: ff ^ A'SA^ti , t' -y 1- jSmEa: 

mm.±x<ri:i y V u-^jvt- 1- c g ( HtiiifJinsiw 

CD 6Vc7)l:E^MDLTfc$ - S^ii^^ 

\£mm -iyVa-JVY-hCG yx'\t . 5 V 2- Hp Jq l 

y Yoy^if^b^'^.m.ttiih. Z^<nt &^^>- KFbI 1^ y-t^yU 
Wim,Z I «^ J: ?^ y^'/l' L , n 

H D 7 M T , ^ C T, J; 0 5Sm-fr S.<a' LT v ^ 

5tJ; Dm§?-M§it. f <7)-g|!•An^■y l^rh- 
^Vv|il;E*^\ f^'*1JeB<7)Vt.he 2. 0-2. 5Vv!)^t, 

teT L -c, » § V thp (go. 5 V ) less (I: 

[0130] —-ys. »#a^HTV^/v:< >5rvMilJco3>'^ 
Q-;^y- h C G {ijf— 7°> t ^:-:> T V ^Ifcub^ :icr)zi 

t*'"^, n^^fiE!|*lM^ (gijt'-y NJ«S B L i . S B L 

i + 1 ) :f}-i':>m<6m^m^miLr . i-x^^/i-^^^^, 
[0131] Z(rm-^)i^-)im-tu. memmmmtm 

[0132] m^^xui. mt,mTimm.tmmt,z, ^- 

;i9*>Ht"f>'|Bi)tc:l. 5V, y-7.iJlC0V\ ^Lty 

- h /c 4 V J EnjD-r ^. w > T jifiKT- & , 

(Q 1 3 3] Cc^^li^^^iilLfCi^jt'-Ci^, |I6»| 
f^.^fc |Sit«. MO S K 7 Xv-^,^ arfSW: t (C J: 0 , 

[0 134] SSI Ji3cl;t<^6lllifem^i:l5]a, 

tT'r7r-( FFN (MFN) h>=7^'.Jy^''^Jt{4Etg 
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HtlzXn'no. 

[ 0 13 5 ] Wr\ 5(59. m 1 O^SteWC .^1-m 

[0136] g^g^temg. 

m 9 nsfejriiKi . ;< t li b 7 >" i^>- ^' (^M'Hwm^fi t 

Lxy- hm-mMzim^AttmrM i o-tja-^ 

B'J.Miv^d ) izmth. 

[ 0 1 3 7 ] 03 1 {i, Z<7)S i i-/i^i'^;^^V I- ^ 

S i yS:gaM^»l6f±;x^ y fii, -tcoy- l-J€« 
2 0 «\ *■ I- AjfiiflK 2 1 , x^)£<^MMmmmit I 

TOS i■:^y^ga%2 2^ *3J:VS i ■:>-7^b^h 2 2 arif -) 

mim2 3t/}^'-oK(i>, ^^mcr>mf&. m-h^mt^m 

SU t'-y)-^BL. MSL, SBL. 7-FJSWL 

Sl-SgS^M^.fiJi|5l«T'.1^^<, 
[0138] Si ^ViSBl,2 2(±, -c-tO-^-^ X (it^l) 

»t L < fi 1 0 n mar. m . 0 n mm^-f 
$)'3.^i^<7)Si-^7 SBl.|a]±A<i!-ftK 2 3 T'sraw 

fcttl.* !- Aj«jtffi2 1 (i, ( S i -^7^ 
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